Introduction
Current epidemiological data suggest that HIV disproportionately affects blacks in the United States; however, few studies have examined HIV trends among the immigrant black population [1, 2] . Although Haitianborn persons (HBPs) have been historically stigmatized for introducing HIV to North America [3] , no previous study has reported the US national HIV surveillance trends among this foreign-born group. This is in stark contrast to the number of scientific reports published on native and foreign-born Hispanic communities that have described the personal and situational risk factors that place them at risk for acquiring HIV [4] [5] [6] [7] [8] [9] [10] [11] . In addition, reports on Haitians with AIDS have been primarily based on data from the homeland. The World Health Organization reports that Haiti faces the worst AIDS epidemic outside sub-Saharan Africa, and it has the highest prevalence of HIV (2.2%) in the Caribbean and Latin American region [12] . Hence, studies describing HIV trends among HBPs living in the United States are of utmost importance and long overdue.
In the early 1980s at the beginning of the epidemic, the scientific community did not have an official name for HIV or AIDS [13, 14] ; however, in the general press, 'the The primary objective of this study is to report on the national trends for AIDS diagnoses among HBPs and compare those trends with those for the US population and non-Hispanic blacks. The secondary objective is to identify the major risk factors associated with HIV morbidity in HBPs in an effort to provide up-to-date information to medical, mental and public health practitioners working with this population. These data are necessary to tailor culturally sensitive interventions as HIV risk factors may differ substantially between HBPs and native-born blacks.
Methods
Data on HIV and AIDS diagnoses reflected herein are from CDC's National HIV/AIDS Reporting System. Beginning in 1982, all 50 US states and the District of Columbia reported AIDS cases to the CDC in a uniform format. Since the inception of national AIDS case reporting, the surveillance case definitions for AIDS were based on clinical conditions. With the 1993 expanded surveillance case definition for AIDS among adolescents and adults, AIDS (HIV infection with AIDS) could also be distinguished from HIV infection without AIDS by a count of CD4 þ T-lymphocytes/ml of less than 200 or CD4 þ T-lymphocyte percentage of total lymphocytes of less than 14. In 1994, CDC implemented data management for national reporting of HIV integrated with AIDS case reporting, at which time 25 states with confidential, name-based HIV reporting started submitting case reports to CDC. Over time, additional states implemented name-based HIV reporting and started reporting these cases to CDC. For the most recent time period (2004) (2005) (2006) (2007) , data were available from 34 US states (Alabama, Alaska, Arizona, Arkansas, Colorado, Florida, Georgia, Idaho, Indiana, Iowa, Kansas, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, Wyoming). All cases were reported to CDC without identifying information. Assessments of duplicate cases occurred both at the state and national level [potential duplicates were identified based on soundex code (a phonetic algorithm for indexing names by sound, as pronounced in English) and selected demographic characteristics], and elimination of such cases occurred at the state level. An assessment of the completeness of case reporting found that more than 80% of AIDS diagnoses and more than 75% of HIV (without AIDS) diagnoses are reported within 12 months after the diagnosis date [19] .
We determined trends in the number of AIDS diagnoses in the United States for 1985 through 2007 for Haitianborn adults and adolescents. Cases were identified by the designation of 'Haiti' as place of birth on the CDC case report form. The majority of HBPs with AIDS (97%) were classified as non-Hispanic black; therefore, results were not presented by race/ethnicity. Less than 1% (n ¼ 88) of AIDS cases diagnosed of persons born in Haiti were among children less than 13 years of age and were excluded from these analyses. The number of persons living with AIDS was determined overall for HBPs, and by age group, sex and transmission categories [men who have sex with men (MSM); injection drug user (IDU); MSM who are also injection drug users (MSM/ IDU); heterosexual contact with a person known to have, or to be at high risk for, HIV infection]. The proportional decrease in AIDS cases (after the introduction of HAART to present) was calculated by dividing the number of 1997 cases by 2007 cases, and the construction of the two-sided confidence intervals for the proportion is based on the binomial distribution using a normal approximation [20] .
The number of persons diagnosed with HIV (with or without a concurrent AIDS diagnosis) during 2004 through 2007 in the 34 states was examined by age, sex and transmission category. To determine differences in late AIDS diagnosis in the course of disease, we calculated the proportion of persons diagnosed with HIV during 2004 through 2006 who had an AIDS diagnosis within 12 months. All data presented were adjusted for reporting delays and transmission category, using a multiple imputation method for persons reported without an identified risk factor [21] .
Rates per 100 000 population were calculated for the numbers of diagnoses of AIDS among HBPs and by race/ ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, Asian/Pacific Islander, American Indian/ Alaska Native) for all persons diagnosed with AIDS in 2007. The population denominators used to compute AIDS rates by race/ethnicity for the 50 states and the District of Columbia were based on official postcensus estimates for 2007 from the US Census Bureau [22] 
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Results
A total of 13 202 Haitian-born adults and adolescents were diagnosed with AIDS during 1985 through 2007 ( Table 1 ). The majority of persons from this population resided in the southern (62%) or northeastern (37%) part of the United States. Trend analyses showed that AIDS diagnoses within HBPs increased during the 1980s and early 1990s, peaked in the mid-1990s (about 858 AIDS diagnoses in 1995) and subsequently decreased and leveled off in the 2000s, with an estimated 441 AIDS diagnoses in 2007 ( Fig. 1 ). Cumulative AIDS diagnoses during the period of 1985-2007 showed that HBPs constitute 1.3% (N ¼ 13 202) of the total US AIDS cases (N ¼ 998 482) for this time period and 3.1% of the cumulative AIDS cases among non-Hispanic blacks (N ¼ 417 491) reported to CDC (Table 1) . Comparisons across sex show there has been a 40% proportional decrease [95% confidence interval (CI) 35-45%] in incident AIDS cases among Haitian-born men, compared to a 3% decrease (95%CI 1-6%) in Haitian-born women over the same time period ( Fig. 1 ). Comparisons across racial/ethnic groups show the AIDS rate for HBPs is higher than for non-Hispanic blacks overall (81.6/ 100 000 vs. 59.2/100 000), using denominator data from the ACS to calculate the AIDS rate for HBPs (Table 1) . However, using denominator data from the Haitian Consulates, the AIDS rate for HBPs is lower than that for non-Hispanic blacks, ranging from 34.7 to 46.2 per 100 000 (Table 1) .
By the end of 2007, an estimated 6928 HBPs were living with AIDS in the United States (Table 2 ). More than three-quarters of these persons were between 40 and 64 years of age. The HIV infection for 54% of Haitian men occurred through high-risk heterosexual contact, 28% in MSM and 14% occurred through injection drug use. Among Haitian women living with AIDS, 88% were exposed through high-risk heterosexual contact and 9% were exposed through injection drug use.
Selected characteristics for HBPs diagnosed with HIV infection between 2004 and 2007 in 34 states show that a majority (60% of men and 58% of women) are between 30 and 49 years of age, with high-risk heterosexual contact as the primary mode of transmission for both women and men; and among men, male-to-male contact accounted for 25% and 6% occurred through injection drug use exposure ( Table 3 ). Irrespective of transmission risk category, 53% of Haitian-born men (N ¼ 663/1247) received an AIDS diagnosis within 12 months of an HIV diagnosis compared to 42% (N ¼ 458/1089) of their female counterparts (x 2 ¼ 29.0, P < 0.001; Table 4 ). Analyses by age also show that persons 40 or older were more likely to receive a late HIV diagnosis compared to individuals between ages 13 and 39 years [odds ratio (OR) 1.8, 95%CI 1.5-2.2; [25, 26] . Furthermore, the US Census Bureau acknowledges that foreign-born populations are often 'hard-tocount', if they are undocumented aliens, which might explain the difference in the population estimates used herein.
Discussion
Second, compared to the national trends for AIDS diagnoses among the US population and non-Hispanic blacks, the trend among Haitians was similar with a peak in the early 1990s, a decline in the HAARTera around the turn of the century and since then a plateau [27] . However, important differences are recognized in the HIV risk profile for Haitian men compared to non-Hispanic black men. In the former, the primary transmission category (diagnosed during the period of 2004-2007) is high-risk heterosexual contact (68%), followed by sexual contact with other men (25%) and injection drug use (6%; Table 3 ). This pattern differs from trends in non-Hispanic black men living with HIV, for whom the primary transmission category is sexual contact with other men (51%), followed by injection drug use (21%) and high-risk heterosexual contact (20%) [1] .
One possible explanation for differences describing sexual contact is that greater reporting of male-to-male sexual behavior among US-born African-American men may be due to greater social acceptance [28, 29] , whereas machismo is a central feature of masculine expression among men from the Latin American region, including Haiti [30] . As little has been previously published on the These numbers do not represent reported case counts. Rather, these numbers are point estimates, which result from adjustments of reported case counts. The reported case counts are adjusted for reporting delays and missing risk-factor information but not for incomplete reporting. Data include persons in whom AIDS has developed and persons whose first diagnosis of HIV infection and the diagnosis of AIDS were made at the same time. Data exclude one person whose month of diagnosis of HIV infection is unknown. youth in Florida express very negative opinions about crack, cocaine and heroin use. Therefore, future investigations may be useful to better characterize the protective attitudes and behaviors regarding substance use in Haitians that prevent IDU behaviors and HIV transmission.
Third, there was a greater proportional decrease in the number of incident AIDS cases for Haitian men, compared with women, since the HAART era (Table 3) . Possible explanations include a sex difference in access to, or adherence to HAART, which is consistent with the literature on women's differential use of HIV medications [35, 36] ; or that Haitian women did not modify their sexual behaviors because their perception of HIV risk (and subsequent AIDS) may be obscured by their marital status. Decennial 2000 Census estimates show that at least 70% of all HBPs living in the United States, both men and women, have been married at some time [37] . Also, some authors show that foreign-born pregnant women often refuse HIV-testing because they are in monogamous relationships [38] Another possible reason for the differential decrease, between Haitian men and women, in incident AIDS cases is explained by the 'bisexual bridge' of HIV transmission, which has been speculated for the African-American community linking black MSMs to black heterosexual women. These men are often referred to as being on the 'down low' (also known as DL), which defines them as heterosexuals who do not disclose their male-to-male sexual behavior to their female partners [39, 40] . In a study conducted on down low-identified MSM in 12 US cities, it was found that they were more likely than nondown lowidentified men to have had a female sex partner in the prior 30 days and to have had unprotected vaginal sex [41] . Findings from this study also report that down lowidentified MSM were less likely to have ever been tested for HIV than were nondown low MSM. Thus, Haitian women involved with down low men might have no knowledge of their sexual partners' HIV behavioral risk factors, contributing to their lowered perception of HIV risk and decreased likelihood of seeking prevention services.
Little information is available about sexual risk or protective and disclosure practices among bisexual Haitian men, and how this behavior may be amenable to intervention [28, 29] . What is known, however, is that the prevalence of bisexuality is reportedly higher in both black and Latino men compared to their white counterparts [42] , and Haitian notions regarding mascu-linity are very similar to Latino men [30, 43] . White MSMs are more likely to identify as being 'gay,' whereas black and Latino men are less likely to identify as 'gay', join gayrelated organizations, read gay-related media [44] or disclose their male-to-male sexual behavior to female partners [45] . The literature helps to predict these ethnic differences by explaining that black and Latino men see the gay culture in the United States as a white, and sometimes feminine phenomenon, that conflicts with their notions of masculinity [42] . Black and Latino men also believe they may have to give up their ethnic identity if they self-identify as being 'gay,' including loss of the social support received from their ethnic community and that their communities will not accept male-to-male sexual behavior [46, 47] .
Fourth, study findings also show that Haitian men (53%) are more likely to be diagnosed with AIDS within 12 months after an HIV diagnosis compared to Haitian women (42%); however, when these figures are compared to non-Hispanic blacks overall (38%), HBPs have a higher proportion of late-stage diagnosis ( Table 2 of the National Surveillance Report [48] ). One possible explanation for the difference across sex is that women, in general, use more healthcare services than men, even after correcting for the use of healthcare services that are specific for women, such as gynecology [49] [50] [51] [52] , which may indirectly result in earlier stage HIV diagnoses for women. Additionally, a possible explanation for the differences in late-stage diagnosis between HBPs and non-Hispanic blacks may be related to healthcare insurance because HBPs who are not US citizens are among the most likely to be uninsured, compared to other immigrants living in the United States [53] . Hence, the latter may significantly impact healthcare utilization patterns, resulting in greater emergency room use [54] and thus in later diagnosis.
Recommendations
In light of the study's findings, we recommend that HIV awareness and prevention efforts be customized for HBPs on HIV knowledge, behavioral risk factors, antiretroviral adherence [55, 56] , as well as prevention services use that encourage seeking routine medical care to reduce latestage diagnosis, particularly in Haitian men. Tailored health communications are necessary for Haitian women who are married, in cohabitating monogamous relationships and/ or pregnant (Patel-Larson A, personal communication, 2006) [38] . Also, a model for HIV prevention for Haitian MSMs living in the United States is needed and could be adapted from available interventions for black MSMs [29] , or adapted from the model for Haitian MSMs living in Haiti, which has already been launched (Genece E, personal communication, 2008).
Limitations
There are several limitations to these analyses. In 2007, 17% of case reports were missing a country or continent of birth; thus, it is unknown whether there are HBPs among these cases. For the analyses of HIV reports, data from 34 states may not be representative of the whole United States because these states report only 66% of all AIDS cases diagnosed during 2004 through 2007. Data were not available for Massachusetts, which has the third largest number of Haitians residing in the United States according to the Census Bureau [26] . Analyses were adjusted for reporting delay and multiple imputation was used to adjust risk for cases reported without a risk factor information [21] ; these are standard surveillance data adjustments. We also cannot say definitively where foreign-born Haitians became infected, because date of arrival is not collected in HIV surveillance data. Persons may have acquired infection in the home country, during an immigration waiting period after they arrived in the United States or during travel outside, rather than in the United States.
Conclusion
This publication is the first to report on the trends in diagnoses of HIV infection for Haitians living in the United States. Study findings show the importance of having accurate denominators to estimate the AIDS rate for the Haitian population. Using estimates from the 2007 ACS, results suggest a seven-fold overrepresentation of Haitians in the CDC AIDS surveillance data. In contrast, using denominator estimates from the Haitian Consulates, HBPs in the United States, at this time, have a similar AIDS rate to blacks/African-Americans overall, which challenges beliefs that Haitian immigrants have a higher prevalence of AIDS than other groups. More to the point, the Haitian community remains steadfast in their beliefs that it is an ill-targeted effort to focus on linking Haitians to the introduction of AIDS in the United States. Rather, scientific methods need to be used to better understand what places Haitians at risk for HIV. Study authors recommend that research is urgently needed to adequately address prevention efforts for this ethnic group.
During the planning phase of this study, portions of the study design were presented at the Second Annual Conference on Health Disparities at Teachers College, Columbia University, 9- 
